Phosphorylation of NMDA receptor GluN2B subunit at Tyr1472 is important for trigeminal processing of itch.
Itch and pain are intimately related and may share similar peripheral and central mechanisms and pathways. However, it has been believed that synaptic glutamate release from a group of peripheral nociceptors is required to sense pain and suppress itch. Although we previously demonstrated that phosphorylation of GluN2B subunits of the NMDA receptor at Tyr1472 is important for central sensitization in a neuropathic pain model of mice with a knock-in mutation of the Tyr1472 site to phenylalanine of GluN2B (Y1472F-KI), the role of NMDA receptors in itch transmission remains unknown. Here, we demonstrated that the scratching behaviors elicited by various pruritogens applied to the cheek and c-fos expression in the region innervated by the trigeminal nerve were markedly attenuated in the Y1472F-KI mice. The c-fos immunoreactivity was co-localized with the receptor of gastrin-releasing peptide (GRP). Scratching behaviors evoked by chloroquine were inhibited by the NMDA receptor antagonists D-AP5 and CP101,606 and by the Src kinase inhibitor PP2. Direct activation of the trigeminal region by intracisternal administration of NMDA and GRP induced robust scratching behaviors, both of which were reduced by the GRP receptor antagonist RC-3095. Taken together, the data obtained in this present study are the first to demonstrate that phosphorylation of GluN2B subunit at Tyr1472 is important for trigeminal transmission of itch and suggest that the NMDA receptor activation occurs upstream of the GRP-GRP receptor pathway.